Summary. Freshly ejaculated spermatozoa from 6 rams incorporated [ 3H] \ x=req-\ thymidine only after a lag period of 4 h. The thymidine incorporation was dependent on the time after ejaculation regardless of the rate of fructolysis, which was controlled by cold shock. The DNA synthesis period lasted for 3 h followed by a degradation period of 2 h. This synchronized level of labelling of DNA with tritiated thymidine was not due to bacterial contamination, sperm cell mitosis, mitochondrial division, or DNA repair. The fact that the maximal level of the DNA synthesis was dependent upon the external pH of the seminal plasma, in a parabolic fashion with a minimum around pH 6\m=.\3,indicated that this activity was of a 'metabolic' type. The sensitivity of the sperm DNA synthesis to 10 \g=m\g ethidium bromide/ml indicated that it was of a mitochondrial origin.
Introduction
Ram spermatozoa contain mitochondrial DNA (mtDNA), as well as nuclear DNA (Fisher, Langsam & Bartoo", 1977) , which is inactive (Premkumar & Bhargava, 1972) . Only the mtDNA, whose properties are similar to its counterparts in somatic cells (Fisher et al, 1977) , is active in transcription and translation (Premkumar & Bhargava, 1972;  Mujica, 1976; Bragg & Handel, 1979) . However, no evidence regarding such mtDNA replication has been reported. The existence of a mitochondrial DNA polymerase of bovine spermatozoa (Hecht, 1974) and of DNase II in the mitochondrial fraction of ram spermatozoa (Fisher & Bartoov, 1980b) , both suggest that sperm mDNA might be engaged in replication.
Since there is a connection between mtDNA replication and cell mitosis, as demonstrated by Pica-Mattoccia & Attardi (1972) , Ley & Murphy (1973) and Volpe & Eremenko (1973) Extraction of DNA The procedure described here is a modification of the hot phenol-sodium dodecyl sulphate (SDS) method described by Penman (1966) . Frozen sperm cell pellets were thawed in 2 ml of a solution of 0-025 M-sodium acetate-0-1 M-NaCl, pH 5-0, 1 ml of a yeast RNA solution (10 mg/ml) and 1 ml 20% (w/v) SDS, then shaken on a Vortex mixer. Water-saturated phenol (2 ml) was added and the mixture shaken again. The mixture was heated to 60°C for 2 min and shaken again before addition of 2 ml chloroform containing 1% isoamyl alcohol, reheating to 60°C for 2 min and further shaking. After centrifugation at room temperature and 1650 gmax for 10 min, the lower phenol-chloroform phase was removed with a Pasteur pipette. The procedure was then repeated using the chloroform-isoamyl alcohol mixture alone. The aqueous phase from the last extraction was placed in 1 ml ice-cold yeast RNA solution (10 mg/ml) and 5 ml ice-cold 10% trichloracetic acid were added. The suspension was mixed and centrifuged at 5000 gmax for 10 min at 4°C. The precipitate was washed with 5 ml ice-cold 5% trichloroacetio acid, solubilized overnight with 0-5 ml soluene-350, and added to dioxan-naphthalene liquid scintillant (Bartoov, Mitra & Freeman, 1970) (Text-fig. 4 ). expected from the reported inactivity of nuclear DNA of mammalian spermatozoa (Premkumar & Bhargava, 1972 (Fisher & Bartoov, 1980a (1977) and Fisher & Bartoov (1980b Nevertheless, the maximum level of [3H]thymidine incorporation was influenced by the pH of the seminal plasma in a parabolic fashion with a minimum around pH 6-3. The newly synthesized mtDNA in ram spermatozoa therefore seems to be of the "metabolic-type" (Pele, 1968) .
The mtDNA can be active in three ways, similar to those described for DNA in general by Davidson (1972) : (a) premitotic synthesis, as reported in many mammalian cells, such as cultured human Chang liver cells (Koch & Stockstad, 1967) , mouse L cells (Nass, 1967) , mouse lymphoma cells (Bosmann, 1971) (Rikmenspoel, Sinton & Janick, 1969) . However, no Pasteur effect was observed in ejaculated mammalian spermatozoa when examined under aerobic conditions (p. 299; Mann, 1964) or in the presence of 2,4-dinitrophenol (Peterson & Freund, 1969) . It is therefore possible that the relation between these two sources of energy production is regulated by the mtDNA gene product. Another possible regulatory effect of the mtDNA could be on the ratio between the amount of fructose or glucose utilized to produce lactic acid and that converted to carbon dioxide within the mitochondria. Voglmayr, Scott, Setchell & Wakes (1967) have shown that ram ejaculated spermatozoa utilized about 90% of the glucose uptake into lactic acid, but this percentage changed with time and was dependent upon the medium. The minimal intensity of mtDNA synthesis at pH 6-3 reported herein, and the maximum respiration of washed bull
